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KWIC 

[0132] FIG, 4 is a cross-sectional view of a reverse 
stagger- type amorphous 

silicon TFT. An insulating underlayer 32 is formed on a 
glass 3 ub 3 1 rate 3 0 , 

and an amorphous silicon TFT is formed thereon. The 
insulating underlayer 32 

is often omitted. In FIG. 4, a layer or a plurality of 
layers of gate 

insulating films 36 are formed under a gate electrode 34 
and a gate line 

connected thereto. On the gate electrode 34, an amorphous 
silicon channel 

region 38C is formed, and a source region 38S and a drain 
region 38D are formed 

by diffusing an impurity into the amorphous silicon . A 
pixel electrode 40 is 

electrically connected to the drain region 38D through a 
metal lead layer 42, 

and a source line 44 is electrically connected to the 
source region 38S. The 

metal lead layer 42 and the source line are simultaneously 
formed. 
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A process STl of FIG. 14 will be explained first. 
Temperature of a 

semiconductor substrate is controlled, for example, in 
order to deposit 

amorphous silicon by vapor-phase reacting disilane Si .sub. 2 
H . sub . 6 and 

phosphine PH. sub. 3 gases. Then, divided amorphous silicon 
layer 13 is 

deposited on the surface of the p-type silicon 
semiconductor substrate 4 on 

which the silicon oxide film 5 was formed by the gate 
oxidation at the 

preceding process, by a CVD or the like, at a film 
thickness to be deposited at 

one time film formation not larger than a film thickness 
prescribed by a 

critical stress determined according to a fail event. In 
this case, density of 

the impurity phosphorus (P) within the divided amorphous 

silicon layers 13 is 

uniform. 

On the surface of a silicon substrate 4, a base film, that 
is a silicon oxide 

film, is formed, and amorphous thin films into which an 
impurity of a 

predetermined density has been doped, such as for example 
amorphou s s i 1 i con 

thin films, are deposited within a range of a film 
thickness which does not 

cause an occurrence of fail event, and then the 
crystallization reaction of the 
deposited thin films is completed. 
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[0088] A thin film transistor is fabricated in the 
island-shaped amorphous 

silicon film 603. The island-shaped amorphous silicon film 
603 is formed on 

the interlayer insulating film 606 which is formed on the 
first transparent 

insulating substrate 605, Impurity such as phosphorus is 
doped into the 

island-shaped amorphous silicon film 603 by plasma-enhanced 
chemical vapor 

deposition (CVD) , for instance, to thereby form source and 
drain regions. The 

signal line 604 is electrically connected to the drain 
region, and the pixel 

electrode 600 is electrically connected to the source 
region. 
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In addition to the second amorphous silicon layers 124, the 
doped amorphous 

silicon layers are formed by, for example, chemical vapor 
deposition (CVD) and 

a dopant such as phosphorus is simultaneously in-situ doped 
thereinto. The 

dopant concentration is about 1 . times .10. sup .19 to 
1 . times . 10 . sup . 22 

atom/cm. sup. 3 . By doping only even-numbered layers in a 
plurality of amorphous 

silicon layers, such as the layers 124, 128, . . . 132 in 
this embodiment, an 

impurity distribution more uniform than that of a single 
doped amorphous 

silicon layer is achieved after performing an annealing 
step. The uniform 

distribution is helpful to lower the resistance of the gate 
electrode . 
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